What is claimed is: 

4 1. In a data communication network for communicating 
data between a plurality of data stations over a communi- 
cations medium under control of a processor which outputs 
a plurality of control signals, apparatus comprising: 

a receive memory means and a transom memory means; 
a receive datapath corresponding to each data station 
coupled between said communications medium and 
said receive memory means for providing at least some 
data received over said communicauons medium to 
said receive memory means: 
a irons mil datapath corresponding to each data station 
coupled between said transmit memory means ana said 
communications medium for providing at least some 
data from said transmit memory means to said com- 
munications medium; 
each said receive rlaraparh including; 
a deserializer configured to receive serial data from said 
conmrnmcadons medium and output at least a portion 
of said received serial data in parallel; 
means for selectively rcmsimning, in response to one of 
said plurality of control signals, said data output by sain 
deserializer to said receive memory means; 
each said transmit datapath including a serializer config- 
ured to receive oaraUel data and omoui serial dau. 

2 Apparatus, as claimed in claim 1. wherein each of said 
receiver memory means and said uansmit memory means is 

a buffer. . u 

3 Apparatus, as claimed in claim 1, wherein said data 
rccrived over said comnnmicarions medium includes status 
data indicating at least a status of port activities. 

4. Apparatus, as claimed in claim 1, wherein said data 
received over said communicauons medium comprises su- 
ms daia in«1"<fi™ at least a status of interrupu of ai least one 
of said data stations and wherein each said receive datapath 
includes a demultiplexer coupled between said cooimunica- 
uons path and said deserializer for averting said status data 
to a first location prior to receipt of senal data m said 

deserializer. . e 

5. Apparatus, as claimed in claim 4, wherein said first 

location comprises a first register; 

6 Apparatus, as claimed in claim 5. wherein said appa- 
ratus contained in a first network data station, coupled, via 
said comrnunicatioiis medium, to a plurality of other data 
stations and wherein said first register stores sums data from 
all said other data stations which arc connected to said om 
network data station. tJ 

7 Apparatus, as claimed in daim 1. wherein said transmit 
datapath includes means for generating at least one prede- 
tomtned data pattern for transmission onto said communi- 
cations medium. , 

5 Apparatus, as claimed in claim 7, wherein said means 
for s««ating include* means for generating a plurality of 
predetermined data patterns and means for selecong among 
and plurality of data patterns in response to one of said 
plurality of control signals. . 

9 Apparatus, as claimed in claim 1. wherein said data 
stations include at least first and second network dam 
stations, and said apparatus is contained in said first network 
data Jtaoon. which is coupled, m sad coaunumttuons 
nedium. to a first plurality of other data 
coupled, by said apparanis. nt said commumcauons 
£dC U, said seSnd network data ««» 
coupled to a seeood plunlity of data ttauons and wherein. 



said transmit daupath includes a fint-uvfirst-out buffer 
for receiving dau from said transmit memory means 
and holding said data before providing said dan 10 said 
serializer. 

10. Appanius. as claimed in daim 9, wherein said tint 
network data station is coupled to said second network dau 
station by physical layer circuitry which multiplexes dau for 
traflsmiuioo from said first and second network dau stations 
onto said communications medium and demultiplexes said 
data received over said communications medium. 

iL Apparatus, a claimed in claim 9. further comprising 
means for dcicnmning whether said serializer receives par- 
allel dau from said ant-in-first-out buffer or from said 
iransmit memory means, bypassing said hrst-in-ftrst-out 
buffet 

U. Apparatus, as claimed in claim 9. wherein said first 
network dau station includes a number of receive dau paths 
at least equal to the number of dau stations in said first 
plurality of dau stations, and wherein operation of all of the 
receive datapaths in said first network dau stadon are 
synchronous. 

13. Apparatus, as claimed in claim 9, wherein said ftnt- 
in-firsi-out buffer is configured to output iu contents to said 
serializer in response to a signal transmiiicd by said second 
network dau station. 

J 14, In a dau communication network for communicating 
between dau stations over a communications medium under 
control of a processor which outputs a pmraliiy of control 
signals, apparatus comprising: 
a receive memory device and a transmit memory device: 
a plurality of receive datapaths for providing it least some 
dau received over said media to said receive memory 
device; 

a plurality of transmit datapaths for providing at leasi 
some data from said transmit memory device to said 
communications medium; 

each of said receive datapaths including 

a deserializer configured to receive serial dau and 
output at least a portion of said received serial dau 
in parallel; 

a latch which, in response to one of said plurality of 
control signals, controtlably provides said dau out- 
put by said deserializer to said receive memory 
device: 

each of said transmit datapaths including a serializer 
configured to receive parallel data and output serial 
/ dau. 

^ 15. In a dau communication network for communicating 
dau between stations over a communications medium, 
said network including at least first and second network dau • 
stations, said first network dau station coupled to a first 
plurality of said dau stations and also coupled to said second 
network dau station, said second network dau station being 
coupled to a second plurality of said dau stations, said first 
network dau station comprising: 
a receive memory device and a transmit memory device: 
a receive daupath coupled between said coenmunicauoos 
medium and said receive memory means for providing 
at least some dau received over said media to said 
receive memory device; 
a transmit daupath coupled between said transmit 
memory means and said communications medium for 
providing at least some dau from said transmit memory 
device to said communications medium; 
a fint-in-first-out buffer coupled to said first network dau 
station for receiving dau from said transmit memory 
device and holding said dau before providing said dau 
to said second network dau nation; and 
wherein said fint-in-first-out buffer is configured to out- 
put its contents in response to a signal transmitted by 
said second network dau station. 
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16. (pre viouslv presente d) In a data communication network for communicating isochronous and 
non-isochronous dat a between data stations over a communications medium under control of a processor 
which outputs a plurality of control signals, an apparatus comprising: 

a receive memory and a transmit memory: 

one or more receive datapaths for providi ng at least some data received over the communications 
medium to the receive memory: 

one or more transmit datapaths for pr oviding at least some data from the transmit memory to the 

communications medium: 

each of the receive datapaths including 

a deserializer confi gured to recei yft E ftr ? al and output at least a portion of the 

received serial data in parallel: 

a latch which, in r esponse to one of the plurality of control signals, controllablv provides 

the data output bv the deserializer to the receive memory: 
each of the transmit datapaths including a serialirgr prefigured to receive parallel data and output 
serial data, 

17. (previously presented) The apparatus of claim 1 6. wherein the isochronous data comprises 
data output from a telephone device. 

18. (previously prese nted) The apparatus of claim 16. wherein the isochronous data comprises 
data output from a video device. 

19. (previously present ed) The apparatus of claim 16. wherein the non -isodimnnus Hafa 
comprises packetized data. 

20. (previousl y presorted) The apparatus of claim 16. wherein the non-iso riirnnrtnc Ha^ 
comprises ethemet data, 

2 1 1 (previously presented) The apparatus of claim 1 6. wherein the communications medium 
comprises a plurality of physical media. 

22. (previously presented) The a pparatus of daim^l, wh erein at least one of the p h ysical media 
communicates isochronous data and at least one of the physical media communicates n m-isnchrtmmi<z Hat* 

23. (previously presented) The apparatus of claim 16. wherein apparatus comprises at least a 
portion of a star-topology network. 
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24. (previously presente d) The apparatus of claim 16. wherein the apparatus comprises at least a 
portion of a ring topology network. 

25. (previously presented) The apparatus of claim 16. wherein the apparatus comprises at least a 
portion of a tree topology network 

26. (previously presented) The apparat us of claim 1 6. wherein the non-isochronous data received 
by the apparatus is coupled to hub circuitry for processing the non-isochronous data. 

27. (previously presented) The app aratus of claim 26. wherein the non-isochronous data 
comprises ethemet data. 

28. (previously presented) The ap paratus of claim 16. wherein isochronous data received bv the 
a pparatus is coupled to a high bandwidth bus 1 

29 t (previously presented) The apparatus o f claim 28. wherein the isochronous data is coupled to 
the high bandwidth bus bv an isochronous controller. 

30- (previously presented) The app aratus of claim 29. wherein the isochronous controller 

comprises a time slot i nt^rchanyr e interface. 

3 1 (previously presented) Hie ap paratus of claim 29. wherein the isochronous controller 
opmprises an isochronous switching device 

32. (previously presented) The apparatus of claim 29. wherein the isochronous controller includes 
a local loopback com municalinn path 

33. (previously presented) The appa ratus of claim 16. wherein the data communicated over the 
communications medium further comprises mam tenanra Hata 

34. (previously presented) The apparatu s of claim 33. wherein the maintenance Hat a mmpne^ m 
channel data, 

35. (previously presented) The apparatus of claim 16. wherein data communicated over the 
communications medium further comprises sig nalin g data. 

.36, (previously presented) The apparatus of clai m 35. wherein the signaling data comprises D 
channel data. 

37. (previously presented) The appara tus of claim 35. wherein t he <"pna1' n fl data is coupled to at 
least one si p^alinfl processor. 

38. (previously presente d) The apparatus of claim 35. wherein the < Hflna1i n g data is coupled to a 
remote network data station and c ontrols a communications medium coupled to the remote network data 
station. 



■SQUIRE SflNPCRS DEHP SEY 



39. (previously presented) The apparatus of claim 35. wherein the signaling data is generated or 
processed by a signaling processor. 

40. (previously presented) The apparatus of claim 16. wherein data communicated over the 
communications medium comprise? sifinajjn g and/or maifitenanra da ta, wherein the, fit pnalmp and/or 
maintenance data comprises data selected fro m the group consisting of error conditio n H*ta reiy****** 
connection data, maintenance data, and control data, 

41. (previously presented) The apparatus of claim 16. wherein the isochronous and non- 
isochronous data are multiplexed and coupled to a time division multiplexed bus. 

42. (previously presented) The apparat us of claim 16. wherein the isochronous and non- 
isochronous data ar e coupled to/from the communications medium through a multiplexer/demultiplexer , 

43. (previously prese nted) The apparatus of claim 16. wherein the apparatus further comprises a 
cascade port, wherein the cascade port is co upled between first and second isochronous hubs without using 
a backbone network, 

44. (previously presented) The apparatus of claim 16. wherein the communications medium 
comprises a portion of a local area network. 

45. (previously presented) The apparatus of claim 16. wherein the communications medium 
comprises a portion of a wide area network. 

46. (previously presented) The apparatus of claim 16, wherein the plurality of control sipnals 
control the apparatus. 

47. (previously presented) The a pparatus of claim 46. wherein the data is coupled to/from the 
communi cations medium through a plurality of physical layer devices. 

48. (previously presented) The apparat us of claim 47, wherein the processor cornmunicates with 
one or more of the physical layer devices. 

49. (previously presen ted) The apparatus of claim 47. wherein the processor communicates with 
each of the p hysical layer devices. 

50. (previously presented) The appar atus of claim 48. wherein the processor requests status 
information from a physical layer device. 

5 h (previously presented) The app aratus of claim 48. wherein the processor requests status 
inforjnation from a physical laver device by prpyiam ft a physical laver device address 

52. (previously presented) The appar atus of claim 47. further comprising a register for receiving 
status information for one of more of the physical laver devices. 
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53, (previously presented) The apparatus of claim 47. wherein the processor receives an interrupt 
in the event of an activity change of a physical laver device 

54, (previously presented) The appar atus of claim 47. wherein the processor receives sig naling 

(previously presented) The apparatus o f claim 48. wherein the processor receives an interrup t 
that indicates that a signaling channel receiver or trans mitter of a physical laver device needs to be 
processed bv the processor. 

56. (previously presented) Tne apparatus of claim 16. w herein da^ ^nrtfnurucated to/from the 
cotnntunications medium is coupled to an HDLC controller 

57. (previously presented) The apparatus of claim 56. wherein thp . data coupled to the HDLC 

Controller cm nprises giflnalinfl data 

58. (currently amended) Tn a data * xmimunication network for conununica ^p^ ^nrnr onous and 
nQTi-isccbronous data between data s tations over a communications medium including at least first and 
second network data stations, the first network data ^ m Mng coupled to one or more first data stations 
arid also coupled to the second network data station the second network data station being coupled to one 
or more second data stations, the first network data station comp riginpr; 

a receive memory and a transmit memory; 

a receive datapath coupled between the communications medium and die receive memory wherein 
the receive datapath provides at least s ome data received over the communications medium to the receive 
memory; 

a transmit datapath coupled between the tra nsmit memory and the communications medium 
wherein the transmit datapath provides at least some data from the t ranc r n jt memory to the communications 
medium: 

a first-m-firet-out buffer receiving the at least some data from the t r ansmit memory and holding the 
data before communic ating the data to the second network data station: and 

wherein the first-in-first-out buffer is configur ed to output its contents in response to a sig nal 
transmitted bv the second network data station. 

59. (previously presented) The apparatus of claim 58. wherein the isochronous data comprises 
data output from a telephone device 

60. (previously presented) Tne apparatu s of claim 58. wherein the isochronous data comprises 
data output from a video device. * 
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6 1 . (previously presented) The apparatus of c laim 58. wherein the nnn-isryhronous data, 
comprises packefeed data. 

62. (previously presented) The apparatus of claim 58. wherein the non -jsochrnnniig Hafo 
comprises ethemet data 

63. (previously presented) The apparatus of cl aim 58. wherein the communications medium 
comprises a plurality of physical media. 

64. (previously presented) The apparatus of claim 63. wherein at least one of the physical media 
communicates isochronous data and at [east one of the p hys ical media communicate* non-i fi rchrotiA.i g <i*t* 

65. (previously presented) The apparatus of claim 58. wherein the first and second network H*ta 
stations form at least a portion of a star-topology network. 

66. (previously presented) Hie apparatus of claim 58. wherein the first and second net work riat^ 
stations form at least a portion of a ring topology network. 

67. (previously presented) The apparatus of claim 58. wherein the first and second q e^wnrk rfata 
stations form at least a portion of a tree topology network. 

68. (previously presented) The apparatus of claim 58. wherein the non-isochronous data received 
by the first network data station is coupled to hub circuitr y for processing the non-isochronous data 

69. (pre viously presented) The apparatus of claim 68. wherein the non-isochronoiig A** 
comprises ethernet data. 

70. (previously presented) The apparatus o f claim 58. wherein the isochronal A*t* Ry 
the first network data sta tion is coupled to a high bandwidth bus 

71. (previously presented) The ap paratus of claim 70. wherein the isochronous d ntft ic ™"p*~* 
the high bandwidth bus by an isochronous, con t ro ller 

72. (previously presented) The apparatus of cl aim 71. wherein the isochronous controller 
comprises a time slot interchange interface 

73. (previously presented) The appara tus of claim 71. wherein the isochronous controller 
comprises an isochronous switching device. . 

74. (previously presented) Jhe apparatus of cla im 71. wherein the isochrono us controller incliiHi*: 
a local loop back communication path. 

75. (previously presorted) The apparatus of claim 58. wherein data communicated over the 
communications med ium further comprises maintenance data 

76. (previpysfr presented) The apparatus of cla im 75. wherein the maintenan^ <i*t* r/™ p ric~ m 
channel data. 
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77 f (previou3iv Presented) The apparanig nf claim 58. wherein data crnnmunicated over the 
communications medium further comprise^ qip malinpr data 

7$. fpreviously presented) The apparatus nf claim 77. wherein the scaling data comprises D 
channel data. 

79 r (previously presented) The apparatu s of claim 77, wherein the sif malinp H=» ^ j s coupled to at 
least one signaling processor. 

80. (previously presented) The apparatus of clai m 77. wherein the <i pnal,n ff j s to the 

second network data station and cont rols a communications medium coupled to the second network data 
station. 

8 1 (previously presented) The apparatus of c laim 77. wherein the signaling data is g enera^ nr 
processed bv a siflnalinp; processor 

82, (previously presented) The apparatus of claim 58 wherein data communicated over the 
... communications medium comprises si g naling and/or maintenance data! wherein the sip naKnp; 

maintenance data com prises data ^Wi ed from the group consrsrin p of error condition data, requested 
connection data, maintenance data , and control Hata 

83, (previously presented) The appara tus of claim 58. wherein the isochronous and nnn. 
isochronous data are multiplexed and coupled to a time division multiplexed bus. 

84, (previously presented) The apparatus of claim 58. wherein the isochronous and nmv. 
isochronous data are coupled to/from the communications m edium through a mumplexer/demuMplexer 

8?. (previously presorted) The apparatus of cl^ im 58. wherein the first-in-fasNout buffer is 
coupled to a cascade port, wherein the cascade port is couple d between first and second isochronous hubs 
without using a backbone network. 

86. (previously presented) The apparatus of claim 58. wherein the communications medium 
comprises a portion of a local area network. 

»?• (previously presente d) The apparatus o f claim 5 8 . wherein the communicating medium 
comprises a portion of a wide area network 

88. (previously presented) The apparatus of claim 58. wherein the first network data station 
further comprises a processor, wherein the processor out p uts a plurality o f control si^ U for omtrollmft 

the first netw ork Hafa station 

8? T (previously presented) The apparatus of claim 88. w herein tht> data is coupled to/from the 
communications me dium through a plurality of physical laver devices 
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90. (previously presente d) The apparatus of claim &9> wherein the processor communicates with 
one or more of the physical layer devices. 

9 1 (previously presented) The apparatus of claim 89. wherein the processor cornmunicates with 
each of the physical layer devices, 

92. (previously presented) The apparatus of claim 90. wherein the processor requests status 
information from a physical laver device. 

93. (previously presented ) The app aratus r>f Ha \rt \ 90. wherein the processor requests status , 
information from a physical laver device bv providing a physical laver device address, 

94. (previously presented) The apparatus of claim 89. farther comprising a register for receivmg 
status information for one of more of the physical laver devices. 

95. (previously presented) The apparat us of claim 89. wherein the processor receives an interrupt 
in the event of an activ ity rhawfw Q f a physical laver device. 

96. (previously presented ) The apparatus of claim 89. wherein the processor receives signaling 

data. 

97. (previously presented) The apparatus of claim 90. wherein the processor receives an interrupt 
that indicates that a si gnaling channel receiver or transmitter of a physical layer device needs to be 
processed bv the processor. 

98. (preyipusfr presented) The apparatus of claim 58. wherein data communicated to/from the 
communications medium is coupled to an HDLC controller. 

99. (previously presented) The apparatus of claim 97. wherein fo e Hsfr quoted to the HDir. 
controller comprises qifmalin ft Hatn 

100. (previously presented) In a data communication network for communirating isochronous and 
non-isochronous data between da ta stations over a communications medium including at least first and 
second network date stations, the first network d ata station being coupled to one or more first data stations 
and also coupled to the second netw ork data station, the second network data station being coupled to one 
or more second data stations, a method comprising the steps of: 

Storing data received from the commu nications medium in a receive memory of the first network 
data station: 

providing data stored in a transmit memory of the first network data station to the communications 
medium, wherein data r eceived from the transmit memory is buffered with a first-in-ftrst-out buffer. 
wherein the data is held bv the first-m-first-out buffer before the data is communicated to the second 
network data station: and 
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wherein the first-m-first-out buffer is configured to output its con to rts in resp onse ro * signal 
transmitted bv the second network data station. 

W (previously presented) The method of c laim 100. wherein the isochr onous Hatn rnmpric^ 
data output from a telephone device, 

10?, (previously presented) The method of claim 10 0, wherein the isochronous data comp rises 
data output from a video device. 

103. (previously presented) The method of claim 100. wherein the non-isochmnnng Hat* 
comprises packetized data. 

104. (previously presented) The method of clai m 100. wherein the non-isochronous Art* 
comprises ethemet data, 

1 05. (previously presented) The method of cl aim 1 00. wherein the commiuiications medium 
comprises a plurality of physical media. 

106. (previously presented) The method of claim 1 OS. wherein at least one of the phy sical media 
communicates is ochronous data and a t least one of the physical media communicates iKm-isochro tiftnc , 

1 07. (previously presented) The method of claim 1 00. wherein the first and second network A»t* 
stations form at least a portion of a star-topology network. 

108. (previously presented) Th e method of claim 100. wherein the first and second network 
stations form at least a portion of a rinp topology network 

109. (previously presented) The method of cl aim 100. wherein the first and second network data 
stations form at least a portion of a tree topology network 

1 10. (previously presented) The method of claim 100. wherein the non-isochronous data received 
bv the first network data station is c oupled to hub circuitry for processing the non-isochronous data. 

HI. (previously p resented) The method of claim 1 1 0. wherein the non-isochronous data 
comprises ethemet data. 

1 12. (previously presented) The method of claim 100. wherein the isochronous data received by 
the first network data station is coupled to a hiyh bandwidth bus. 

1 13. (previously presented) The method of cl aim 1 12. wherein the isochronous data is coupled to 
the high bandwidth bus bv an isochronous controller 

114. (previously presented) The metho d of claim 1 1 3. wherein the isochronous controller 
comprises a time slot inte rdymffe int erface. 

,115. (previously presented) The metho d of claim 113. wherein the isochronous controller 
comprises an isochronous switching device. 
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1 16. fpreviouslv presented) The method of claim 113. wherein the isochronous controller includes 
a local loopback communication path. 

1 1 7. fpreviouslv presented) The method of claim 100. wherein data communicated over the 
communications medium further comprises maintenance data. 

1 18. fpreviousl v presented) The method of claim 117. wherein the maintenance data comprises M 
channel data. 

1 19. fprevious lv presented) The method of claim 100 whereiq data communicated over the 
communications medium further com prises signalin g data. 

1 20. fpreviouslv presented) Th e method of claim 1 1 9. wherein the signaling data comprises D 
channel data. 

121 . fpreviouslv presented) The method of claim 1 19. wherein the Riflnalinp A na is coupled to at 
least one signaling processor. 

122. (previously presented) The method of claim 1 19. wherein the signaling data is coupled to the 
second network data station and controls a communications medium coupled to the second netwnric Hata . 
station. 

.123. fpreviouslv present ed) The method of claim 1 19. wherein the signaling data is generated or 
processed by a signaling processor. 

1 24. f previo usly presented) The method of claim 1 00. wherein data communicated over the 
communications medium compris es signaling and/or maintenance data, whereintb e giflnalinpr an rf/nr 
maintenance data co mprises data selected from the group consisting of error condition data, requested 
connection data, maintenance data, and control data. 

125. fprevi ously presented) The method of claim 100. wherein the isochronous and non- 
isochronous data are multiplexed and coupled to a time division multiplexed bus. 

126. fpreviou slv presented) The method of claim 100. wherein the isochronous and non- 
isochronous data are coupled to/from the communications medium through a multiplexer/demultiplexer. 

127. fpreviouslv presented) The m ethod of claim 100, wherein the first-in-first^ut biiffer k 
coupled to a cascade port wherein the cascade port is coupled between first and second isochronous hubs 
without using a backbone network. 

128. fpreviouslv presented) The method of claim 100. wherein the communications medium 
comprises a portion of a local area network. 

129. (previously presented) The method of claim 100. wherein the communications medium 
comprises a portion of a wide area network 
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130. (previously presented) The method of claim 100. wherein the first network data station 
farther comprises a processor, wherein the processor outputs a plurality of control d m^l s for controlling 
the first network data station. 

13 1 . (previously presented) The metho d of claim 130. wherein the data is coupled to/from the 
communications medium through a plurality of physical laver devices. 

132. (previously presented) The method of claim 13 K wherein the processor communicates with 
one or more of the physical laver devices. 

133. (previously prese nted) The method of claim 131 . wherein thy processor c omrnimira tes with 
each of the physical laver devices. 

134. (previousl y presented) The method of claim 132. wherein die processor requests status 
information from a physical laver device. 

135. (previously presented) The method of claim 132. wherein die processor requests status 
information from a physical laver device bv providing a physical laver device address. 

136. (previously presented) The method of claim 131. further comprising a register for receiving 
status information for one of more of the physical laver devices. 

137. (previously presented) The method nf Haim 131. wherein the processor receives an interrupt 
in the event of an activity change of a physical laver device 

138. (previously presented) The method of claim 1 31. wherein die processor receives signaling 



139. (previously presented) The method o f claim 131. wherein the processor receives an interrupt 

that indicates that a signaling channel receiver or transmitter of a physical laver device needs to be 

processed bv the processor- 
HQ, (previousl y presented) The method of claim 100. wherein data communicated to/from the 

communications medium is coupled to an HDLC controller. 

141 (previously presented) The method of claim 140. wherein the data coupled to the HDLC 

controller comprises si ffnalinf> d^t* 
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data. 




